Low-Power Packet Detection Using Decimated Correlation 

FIELD OF THE INVENTION 

This invention relates generally to digital communications, in particular 
to detecting the presence of a packet in a communications channel by 
correlating samples of the communications channel. 

BACKGROUND OF THE INVENTION 

Receivers for digital communications systems regularly check the 
status of a communications channel in order to detect the presence of a 
packet on the channel. If the receivers do not check frequently enough, they 
may miss the beginning of a packet. This is important since control 
information is often transmitted at the beginning of a packet. However, if the 
receiver checks the channel too often, then power and processing time is 
expended unnecessarily on the detection of a packet. Power consumption is 
a vital consideration for both line-powered and battery-powered devices since 
power consumption has a direct bearing on power supply size and/or battery 
life. 

A commonly used technique for detecting the presence of a packet on 
a communications medium involves sampling the communications channel at 
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a sampling rate that is equal to the sampling rate used by the receiver for 
subsequent processing. In other words, the sampling of the communications 
channel while attempting to detect the presence of a packet is at the same 
rate as the sampling of the communications channel while receiving a packet. 
Using the same sampling rate simplifies system design and does not require 
programmable channel sampling devices. Sampling the communications 
channel produces a sequence of digital samples with each sample 
corresponding to a snapshot of the communications channel for an instant of 
time. The sequence of samples can then be correlated, either with a known 
sequence that is stored in a memory in the receiver or with itself, to detect the 
presence of a packet. Correlating the sequence of samples with itself is 
possible if the start of a packet contains a periodic signal since while the 
communications channel is idle, the sequence of samples will be random and 
display no pattern, while when a packet is present on the channel, the 
samples will contain a pattern. It is the presence of a pattern in the samples 
that can be used to detect the presence of a packet. 

Many receivers operate with a sampling rate that is greater than the 
minimum sampling rate required to accurately recover the transmitted data. 
The minimum required sampling frequency is twice the frequency of the 
highest frequency component This minimum is known as the Nyquist 
Frequency and is well known to those of ordinary skill in the art of the present 
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invention. However, many receivers operate at a higher sampling rate than 
the Nyquist Frequency. By operating at higher sampling rates, these receivers 
are able to more readily separate noise from desired signal (transmitted in a 
frequency band of interest), making it easier to filter out the desired signal 
from noise that is in portions of the communications channel outside of the 
frequency band of interest. 

However, operating at a higher sampling rate than necessary results in 
greater power consumption, hence a correspondingly larger power supply or 
shorter battery life. Additionally, operating at a higher sampling rate while 
attempting to detect the presence of a packet on an otherwise idle 
communications medium has proven to actually degrade the packet detection 
mechanism. This is due to the fact that sampling at higher sampling rates will 
also introduce any noise present at those frequencies that are outside of the 
frequency band of interest into the system often masking the pattern used to 
detect the presence of a packet. 

A need has therefore arisen for a method that will minimize power 
consumption and at the same time, permit fast and accurate detection of a 
packet on a communications channel and that introduces a minimum amount 
of unnecessary noise into the system. 
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SUMMARY OF THE INVENTION 

In one aspect, the present invention provides a method for detecting 
the presence of a packet being transmitted on a communications channel 
comprising the steps of sampling the communications channel at a first 
sampling rate to produce a sequence of samples, correlating the sequence of 
samples to produce a correlation value, comparing the correlation value with a 
predetermined threshold, and changing the sampling rate of the sampling 
operation to a second sampling rate based on the result of the comparison. 

There are many advantages to the present invention. A preferred 
embodiment of the present invention allows a receiver of a communications 
system to reduce power consumption, hence reducing the size of required 
power supplies and/or increasing battery life. 

Also, a preferred embodiment of the present invention reduces the 
amount of noise that lies outside of the frequency band of interest from being 
introduced into the samples, therefore reducing the chance of falsely 
detecting a packet when one is not present or reducing the chance of not 
detecting a packet when one is present. 

Additionally, a preferred embodiment of the present invention supports 
a variable sampling rate that will enable the receiver to both improve the 
detection of a packet and to improve reception of the actual data packet and 
at the same time, reduce power consumption. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The above features of the present invention will be more clearly 
understood from consideration of the following descriptions in connection with 
accompanying drawings in which: 

Figure 1 illustrates a typical configuration for a wireless 
communications network; 

Figure 2a illustrates a typical time domain view of the contents of a 
communications channel when it is idle and when it is busy; 

Figure 2b illustrates a sampled version of the contents of the 
communications channel displayed in Figure 2a; 

Figure 3 illustrates a correlation structure for use in self-correlating 
sample sequences according to a preferred embodiment of the present 
invention; 

Figure 4 illustrates a packet detection and processing algorithm 
according to a preferred embodiment of the present invention; 

Figure 5 illustrates a packet detection algorithm in greater detail 
according to a preferred embodiment of the present invention; 

Figure 6 illustrates a receive path for a receiver of a communications 
system according to a preferred embodiment of the present invention; and 

Figure 7 illustrates a sampler in greater detail according to a preferred 
embodiment of the present invention. 
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DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS 

The making and use of the various embodiments are discussed below 
in detail. However, it should be appreciated that the present invention 
provides many applicable inventive concepts which can be embodied in a 
wide variety of specific contexts. The specific embodiments discussed are 
merely illustrative of specific ways to make and use the invention, and do not 
limit the scope of the invention. 

A preferred embodiment of the present invention discloses a method 
and apparatus for detecting the presence of a packet on a communications 
channel that saves on power usage by using a sampling rate that is lower 
than the usual sampling rate used by a receiver while it is decoding and 
processing a packet. While the present implementation involves the use of 
the invention in detecting packets for a specific wireless communications 
system, namely the IEEE 802.1 1a wireless local area network, the ideas 
presented by the present invention have application in other types of 
networks, including wired networks. Therefore, the present invention should 
not be construed as being limited solely to the detection of packets in a digital 
data stream for IEEE 802.1 1a wireless networks. Examples of other networks 
where the present invention may have applicability includes Hiperlan 
networks, Ethernet networks, HomeRF working group networks, etc. In 
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general, the present invention has application in networks where packets do 
not arrive at specified times. 

Referring now to Figure 1 , a diagram (prior art) of a typical wireless 
local area network (LAN) installation according to the IEEE 802.11 technical 
standard, "ANSI/IEEE Std 802.11, 1999 Edition; Information technology - 
Telecommunications and information exchange between systems - Local and 
metropolitan area networks - Specific requirements. Part 1 1 : Wireless LAN 
Medium Access Control (MAC) and Physical Layer (PHY) Specifications," 
which is incorporated herein by reference and a supplement to the IEEE 
802.11 technical standard, "IEEE Std 802.1 1a-1 999, Supplement to IEEE 
Standard for Information technology -Telecommunications and information 
exchange between systems - Local and metropolitan area networks - 
Specific requirements - Part 11: Wireless LAN Medium Access Control 
(MAC) and Physical Layer (PHY) specifications: High-speed Physical Layer in 
the 5 GHz Band," which is also incorporated herein by reference. Figure 1 
provides an illustration of the basic building blocks of an IEEE 802.1 1 
network. 

Figure 1 displays a first basic service set (BSS) 110 and a second BSS 
120. A BSS is the basic building block of an IEEE 802.1 1 network and can be 
thought of as a coverage area within which member stations may participate 
in direct communications. A BSS is started, formed, and maintained by an 
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access point (AP). BSS 1 10 corresponds to AP 130 and BSS 120 
corresponds to AP 140. An AP is a station that is connected to a distribution 
system (DS) 150. A DS allows multiple BSSs to interconnect with one another 
and form an extended service set. The medium used in a DS may be the 
same as the medium used in the BSSs or it may be different, e.g., the 
medium used in the BSSs may be wireless radio frequency (RF) while a DS 
may use fiber optic. Internal to BSS 1 10 is an AP 1 30 and a wireless station 
(STA) 170 while internal to BSS 120 is an AP 140 and a STA 180. A BSS 
may contain more than two stations (e.g., a maximum of about 20 stations per 
BSS is typical today), but it will have one AP. 

The term medium is often used to refer to a communications channel 
in a wireless network, while channel is more often used to refer to a 
communications channel in a wired network. However, the terms are often 
used interchangeably. In this discussion, the terms medium and channel refer 
to a communications channel used by a communications system, whether 
wired or wireless. 

Even in a highly loaded network, actual packet transmissions may 
represent only a relatively small percentage of the total available transmission 
time. When a packet is not being transmitted on the communications channel, 
the communications channel is in an idle state and the idle communications 
channel carries a state that is agreed upon as representing the idle state. For 
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example, an idle communications channel may be silent or it may carry a 
carrier frequency without any modulation. When a packet is being transmitted 
on the communications channel, the communications channel will no longer 
carry a state that is equal to the idle state. 

Referring now to Figure 2a, a signal diagram 210 illustrates an 
exemplary set of signals being carried on a communications channel as a 
function of time according to a preferred embodiment of the present invention. 
The signal diagram 210 displays what is being transmitted on the 
communications channel. For a significant percentage of the time displayed, 
the communications channel is idle, displayed as straight and flat lines 
(intervals 212 and 213). Another interval 214 displays a packet being carried 
on the communications channel. The signal diagram 210 is intended for use 
in illustrating the difference between an idle and a busy communications 
channel for an exemplary set of signals and is not intended to accurately 
portray what the actual signals of the communications channel may look like 
when it is idle or busy for any specific communications system. 

A commonly used technique to detect the presence of a packet on a 
communications medium involves periodically sampling the communications 
channel and then correlating the samples with either a known sequence or 
with itself. The correlation of the samples with the known sequence or with 
itself is used to detect the presence of the packet. 
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Referring now to Figure 2b, a diagram 250 illustrates a sequence of 
samples of a communications channel according to a preferred embodiment 
of the present invention. Figure 2b displays a sequence of samples that could 
represent the sampling of the signal displayed in Figure 2a. The sequence of 
samples can be produced by periodically latching the value on the 
communications channel and then producing a single impulse with a 
magnitude equal to the value stored in the latch. An impulse is produced each 
time the value of the communications channel is latched. This is repeated 
each time the channel is sampled, producing a sequence of samples. The 
period between the samples can be changed, depending on bandwidth 
characteristics of the signal being transmitted on the communications channel 
and the desired sampling rate. The sampling rate should be greater than or 
equal to twice the maximum frequency of the signal that it is desired to be 
received from the communications channel in order for the samples to 
accurately represent the data on the channel. This is known as the Nyquist 
Frequency and is well known to those of ordinary skill in the art of the present 
invention. 

The sampling of the communications channel may be performed at a 
varying degree of precision. For example, a single sample may be a simple 
sampling of a positive or negative signal value on the communications 
channel, producing a positive or negative sample corresponding to the sign of 
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the signal value on the communications channel. A more precise sampling 
operation would accurately represent the value of the signal on the 
communications channel with an n-bit sample, where n is the number of bits 
used per sample. Large values of n would result in a sample that more 
accurately represents the actual value of the signal on the communications 
channel. However, large values of n would produce a sequence of samples 
with large storage and processing requirements and it would also require 
more power. 

If the sampling rate is greater than the required frequency, the Nyquist 
Frequency, then the system is said to be oversampling the signal. 
Oversampling is a signal processing technique that is commonly used to 
improve the overall performance of the communications system. If the system 
were to sample the signal stream at a frequency that is greater than the 
Nyquist Frequency, then the system would perform better, due mainly to the 
greater separation of signal and noise afforded by the oversampling. 
Oversampling and its advantages are well understood by those of ordinary 
skill in the art of the present invention. 

However, oversampling has a significant disadvantage as well. In order 
to oversample a signal stream, the components of the communications 
system must operate at a higher frequency. Operating at higher frequencies 
requires higher grade components and consumes more power. Additionally, 
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oversampling in the digital domain produces more samples which in turn 
requires greater processing power to accurately and fully process the 
samples. 

Note that the actual sampling rate of the communications system can 
be and often is different from the processing rate of the communications 
system. The processing rate can be thought of as an internal rate of the 
communications system at which it processes the data being received. The 
sampling rate, as discussed above, is the rate at which the received analog 
signal is being sampled and converted into a digital sequence. The sampling 
rate of a communications system can be readily changed and compensated, 
but the processing rate is usually kept constant. Therefore, in many 
communications systems, the sampling rate is different from the processing 
rate. 

The sampling of the communications channel produces the sequence 
of samples. Correlating the sequence of samples is then used to detect the 
presence of a packet if one is present. As discussed previously, correlation 
involves the comparison of samples from two (or more) sequences or one 
sequence with itself. The comparison typically involves comparing pairs of 
samples, one from each sequence. Typically, if the samples match, the 
correlation results in a one value and if the samples do not match, the 
correlation results in a zero value. In the general case, correlation can be 



Tl-33323 



12 



achieved by multiplying one sample by the complex conjugate of another and 
using this result to indicate the extent to which the two samples are alike. If 
the two samples are exactly alike, then the result would be a number with no 
imaginary component. Usually, more than one correlation is performed with 
various pairs of samples and the individual correlation results are combined 
into a single correlation value. 

Correlating a sequence with itself is useful to detect the occurrence of 
a change in the characteristics of the sequence. For example, when the 
sequence represents a previously idle communications channel changing to a 
busy channel there will typically be a change in the values of the samples in 
the sequence. Self-correlation is a commonly used technique to detect such 
changes. Correlating a sequence with itself involves correlating a sample that 
has been recently generated with samples that were previously generated. 

Referring now to Figure 3, a diagram illustrates a correlation structure 
300 according to a preferred embodiment of the present invention. The 
correlation structure 300 is used to correlate a sequence with portions of itself. 
According to a preferred embodiment of the present invention, the correlation 
performed by the correlation structure 300 is dependent on the precision of 
the samples. If the samples are simply sign samples (either positive or 
negative), then the correlation is a simple comparison. If the samples are n-bit 
samples, then the correlation is necessarily more complex. 
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Typically, a sample from one part of the sequence is correlated with 
samples from another part of the sequence. The correlation structure 300 
features a plurality of correlators. The correlators are displayed as inverted U- 
shaped lines (correlators 310 and 31 1 , for example). The sequence is stored 
in a memory 315. According to a preferred embodiment of the present 
invention, the memory 315 is arranged in a first-in-first-out configuration and 
contains sufficient storage to contain a sufficient amount of the sequence to 
perform the correlations. The memory 315 is logically partitioned into several 
blocks (blocks 316, 317, and 318, for example). Each block may contain a 
single sample from the sequence or a group of samples from the sequence. 

A correlation operation, as represented by the correlator 310, operates 
as follows. A sample, located in memory block 316 is compared with another 
sample in memory block 317. If a memory block contains more than one 
sample, then it is preferred that the relative position of the sample in the 
memory block 316 be the same as the relative position of the sample in the 
memory block 317. For example, if the memory blocks each contain 10 
samples, and if the correlator 310 compares the fourth sample in memory 
block 316, then it is preferred that the comparison be performed with the 
fourth sample in memory block 317. 

According to a preferred embodiment of the present invention, the size 
of the memory blocks is set according to an expected period of the sequence. 
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Therefore, by comparing samples in the same relative positions, the 
correlation compares a sample in one period of the sequence with another 
sample that is expected to be in the same position in another period of the 
sequence. Therefore, if the sequence is indeed periodic with a period that is 
equal to the size of a memory block, then the correlation will ideally compare 
a sample to itself (from a different period). 

If the two samples are the same (or within some allowed difference of 
each other), then the two samples are determined to be the same and a 
correlation result is set to one. If the two samples are not the same (or the 
difference between the two is greater than some allowed difference), then the 
two samples are determined to not be the same and the correlation result is 
set to zero. After each of the correlators has completed their comparisons, the 
individual correlation results are summed together in a summation unit 325. 
The correlation results are provided to the summation unit 325 via a 
connection 320. The summation unit 325 sums the individual correlation 
results and produces a correlation value. 

According to a preferred embodiment of the present invention, each 
correlator in the correlation structure 300 compares a single reference sample 
(usually, the most recently generated sample) with other samples in the 
sequence. An advantage of comparing a single reference sample with a 
plurality of other samples is that if the single reference sample is different 
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from the plurality of other samples, then its difference will result in an 
immediate and drastic change in the correlation value. This leads to a more 
rapid detection of a change in the received sequence. For example, the 
communications channel changing from being idle to carrying a packet could 
result in a change in the characteristics of the sequence that should be rapidly 
detected by the correlation structure 300. 

According to another preferred embodiment of the present invention, 
each of the correlators (correlator 310, for example) can compare a group of 
more than one sample with another group of the same number of samples. 
By comparing a group of more than one sample in a single correlator, the 
chance of an error resulting in a bad sample, which in turn will result in an 
inaccurate comparison, is reduced. A multi-sample correlator is, of course, 
necessarily more complex. According to yet another preferred embodiment of 
the present invention, the correlation structure 300 is actually implemented as 
a software program executing on a processor. The processor may be a 
general-purpose microprocessor, a digital signal processor, or a custom 
processor. Implementing the correlation structure in software allows greater 
flexibility in the type and number of correlations than a hardware 
implementation. 

According to another preferred embodiment of the present invention, 
any correlation structure that is capable of comparing the received sequence 
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either with itself or with a reference sequence that is stored in a memory will 
make the present invention operable. Additionally, other traditional methods of 
comparing sequences and samples, such as the use of matched filters and 
multiplying one sequence by its complex conjugate and summing the two 
sequences, if used in place of the correlation structure 300 will also make the 
present invention operable. 

Referring now to Figure 4, a flow diagram illustrates a packet detection 
and processing algorithm 400 according to a preferred embodiment of the 
present invention. According to a preferred embodiment of the present 
invention, the packet detection and processing algorithm 400 would execute 
on a processor controlling the operation of a receiver in a communications 
system. The processor may be a general-purpose microprocessor, a digital 
signal processor, or a custom processor. The packet detection and 
processing algorithm 400 executing on the processor controls various 
components in the receiver. 

The receiver begins by continually sampling the communications 
channel (block 410) by sampling a signal detected by a signal detector at 
prespecified intervals. The sampling of the signal detected by the signal 
detector generates a sequence of samples. The sequence of samples is 
correlated to detect the presence of a packet on the communications channel 
(block 415). Packet detection using correlation will be described below. If a 



Tl-33323 



17 



packet is not detected in the sequence of samples, then the receiver returns 
to block 410 to continue generating the sequence of samples. Note that the 
sample generation is a continuous operation that continually operates while 
the receiver may be busy performing other tasks. The device that performs 
the sample generation only needs to be told the sampling rate and it begins to 
generate samples. It continues to do so until it is told to stop. 

According to a preferred embodiment of the present invention, the 
receiver attempts to detect a packet after the generation of each new sample. 
By attempting to detect a packet after each new sample, a packet on the 
communications channel is detected as early as possible. Alternatively, 
several new samples may be generated before the packet detection is 
attempted. By waiting for several samples to be generated before attempting 
to detect a packet, the frequency of packet detection is reduced. The packet 
detection may be periodic, initiating once every time the receiver samples a 
predetermined number of samples. 

According to a preferred embodiment of the present invention, the 
sampling interval used in generating the sequence of samples in block 410 is 
at a frequency that is sufficient to accurately represent the entire bandwidth of 
the signals being carried on the communications channel. In other words, the 
sampling is being performed at a rate at least equal to the Nyquist Frequency 
of the data being carried on the communications channel. 
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If a packet is detected, then the receiver will change the sampling 
interval so that the end result is a different sampling frequency. According to a 
preferred embodiment of the present invention, the sampling interval is 
changed so that the sampling frequency is greater than both the Nyquist 
Frequency and the initial sampling frequency (used for packet detection). 
When the sampling is performed at a frequency that is greater than the 
Nyquist Frequency, then the system is said to be oversampling. Oversampling 
is typically performed at integer multiples of the Nyquist Frequency, with 2, 3, 
and 4 being the most commonly used multiples. 

With the signal being sampled at the new sampling rate, the receiver 
decodes and processes the information carried in the packet (block 435). Part 
of the decoding operation involves determining if the receiver is the intended 
recipient of the packet. If it is determined that the receiver is not the intended 
recipient of the packet, then the decoding and processing step terminates and 
the receiver moves to block 440 of the packet detection and processing 
algorithm 400. Once the packet has been completely decoded and processed 
(or if the packet was not intended for the receiver), the receiver will change 
the sampling interval back to the original sampling interval (block 440) and the 
receiver will return to detecting the presence of a new packet. 

Referring now to Figure 5, a diagram illustrates a packet detection 
algorithm 415 using correlation according to a preferred embodiment of the 
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present invention. The packet detection algorithm 415 using correlation is 
representative of an algorithm that could be used in the packet detection and 
processing algorithm 400 as discussed in Figure 4. The packet detection 
algorithm 415 would also execute on a processor controlling the operation of 
the receiver in a communications system. 

The packet detection algorithm 415 begins with the receiver receiving a 
sequence of samples from the sampling of the communications channel. The 
sequence of samples may arrive a single sample at a time or a group of 
samples at a time, depending on how often the packet detection algorithm 
415 is configured to execute. According to a preferred embodiment of the 
present invention, the sequence of samples is correlated with itself in a 
correlation structure similar to the correlation structure displayed in Figure 3. 
The correlation of the sequence of samples results in a correlation value 
(block 510). 

The correlation value is compared against a predetermined threshold 
(block 515). The predetermined threshold may be a value that is set based on 
past performance history of the communications system or it may be an 
adaptively set threshold that can change depending on the accuracy of the 
packet detection algorithm 41 5. A threshold that is set too low may permit the 
detection of glitches and noise as packets. While a threshold that is set too 
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high may result in the erroneous non-detection of actual packets in the 
communications channel. 

If the correlation value is greater than the threshold, then a packet is 
detected on the communications channel (block 520). If the correlation value 
is not greater than the threshold, then a packet is not detected on the 
communications channel (block 525). The result of the comparison may be 
written to a memory location or a register that may be checked by the 
processor. Alternatively, when a packet is detected, a signal flag line may be 
asserted to let the processor know that a packet has indeed been detected. 

Referring now to Figure 6, a block diagram illustrates a receive path 
600 of a receiver in a communications system according to a preferred 
embodiment of the present invention. In most applications, a receiver is 
paired with a transmitter into what is commonly referred to as a transceiver. 
The present invention has application to the receiver portion of a transceiver. 
Therefore, it is assumed that the transceiver has a transmitter that is fairly 
typical of transceivers and will not receive any examination. 

A signal detector 610 receives information transmitted over the 
communications channel. The signal detector 610 may be an antenna if the 
system is a radio frequency wireless communications system, or it may be a 
sensor if the system uses other types of wireless communications. If the 
communications system uses conventional wiring, then the signal detector 
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610 can be a voltage or current sensor. Alternatively, if the communications 
system uses fiber optics, then the signal detector 610 may be a light sensor. 
Regardless of the type of communications channel used, the signal detector 
610 converts the signal information transmitted on the communications 
channel into a form that is usable by the receiver. 

After being converted into a usable form by the signal detector 610, the 
electrical signal is sampled at a regular interval by a sampler 615. The design 
of the sampler is fairly typical and is well understood by those of ordinary skill 
in the art of the present invention. 

Referring now to Figure 7, a block diagram displays an exemplary 
implementation of a sampler 615 according to a preferred embodiment of the 
present invention. The sampler 615 receives from the signal detector 610 an 
electrical signal representing the signal being carried on the communications 
channel. The sampler has a latch 710 that is used to store a voltage value at 
its input. The latch 710 is clocked by a sampling clock 720 that determines the 
frequency at which the latch stores the voltage value at its input. The 
sampling clock is controlled by a signal line from the processor. The 
processor can speed up or slow down the sampling clock, resulting in 
different sampling rates. The latch 710 has an output that transmits to 
components further down the receive path a sequence of samples 
corresponding to the latched values. According to a preferred embodiment of 
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the present invention, the latch 710, after being clocked by the sampling clock 
720, stores the current voltage level at its input and then produces a sample 
corresponding to the voltage level on the data stream. 

After being converted into the digital domain by the sampler 615, the 
sample sequence is forwarded to a correlator 630, where the sequence is 
correlated with itself. The design of the correlator 630 was previously 
discussed in Figure 3 although correlators of other types and designs will also 
work. 

After correlation (if a packet was determined to be present in the 
sequence of samples), the digital sequence of samples receives digital signal 
processing by a digital signal processor 635. The digital signal processor 635 
performs tasks such as digital filtering and adaptive channel equalization. If 
the communications system were a multi-carrier system, such as an IEEE 
802.1 1a compliant system, a Fourier Transform would also be performed to 
convert the samples from the time domain to the frequency domain. 

However, since the tasks are performed by software programs 
executing on a processor, a greater amount of processing can be performed. 
A processor 640 is present to perform any decoding and further processing 
required on the digital sequence of samples to make it ready for use by a 
digital device 645 coupled to the processor 640. The digital device 645 may 
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be a part of the receiver, the transceiver, or it may be an external device that 
is coupled to the transceiver. 

According to a preferred embodiment of the present invention, after the 
sequence of samples undergoes correlation and it has been determined that 
the sequence does indeed contain a packet, the processor 640 increases the 
sampling rate of the sampler 615. By using a higher sampling rate only when 
a packet is detected and using a lower sampling rate when detecting the 
presence of a packet on the communications channel, the communications 
system receives the added performance provided by oversampling the actual 
packet and reduces power consumption by minimizing the sampling rate 
when a high sample rate is not needed or even wanted. 

The variable sampling (oversampling) rate of the communications 
system presents several advantages including, but not limited to, reduced 
power consumption, a decrease in noise interference from outside the 
frequency of interest, etc. At the same time, by maintaining a constant 
processing rate, a relatively simple communications system is maintained. If 
the processing rate is changed, a more complex communications system is 
required. 

While this invention has been described with reference to illustrative 
embodiments, this description is not intended to be construed in a limiting 
sense. Various modifications and combinations of the illustrative 
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embodiments, as well as other embodiments of the invention, will be apparent 
to persons skilled in the art upon reference to the description. It is therefore 
intended that the appended claims encompass any such modifications or 
embodiments. 
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